
Abstract

Introduction

Most colleges of agriculture in land grant institu-
tions offer an introductory soil science course. While
structure and content of these courses varies consid-
erably, most utilize graduate students as teaching
assistants. In the fall of 2005, we sought to character-
ize the teaching experience of graduate students in
introductory soil science courses through an online
survey sent to 52 universities offering an introduc-
tory soil science course. The survey was designed to
determine how graduate students perceive their
teaching responsibilities, determine what their
teaching responsibilities entail, and how they were
prepared for their teaching assignment. Seventy-
seven surveys representing 40 (77%) universities
were completed by graduate students at both the M.S.
and Ph.D. level. Overall, the respondents held an
overall positive view of their teaching experience.
When asked how their teaching experience impacted
their graduate education, 89% agreed their experi-
ence improved their knowledge and understanding of
material in their field of study. However, 40% of the
respondents indicated that their teaching responsi-
bilities impeded their ability to conduct research.
Although graduate students are widely used for a
variety of teaching duties, 45% of the students
reported having no structured training in college
instruction, before or during their teaching experi-
ence. Overall, we feel these results illustrate the
significance of incorporating college teaching into the
development and education of graduate students.

The demand to publish and sustain viable
research programs at large research universities has
resulted in full time faculty spending less time in the

classroom and more time conducting research or
instructing graduate students (C.J. Sykes, 1988;
Boyer 1990; Campbell et al., 2005). Additionally, the
increasing student population at colleges and
universities across the country has led to an increase
in course offerings and the need for more instructors
to teach these courses (NCES, 2007). As a result,
graduate students are being utilized as primary
instructors or are taking on greater responsibilities
as graduate student teaching assistants (GTAs) in the
classroom (Travers, 1989; Bomotti, 1994; Campbell
et al., 2005).

Although research is the major focus of faculty at
most large research universities, teaching is still a
significant work activity. According to the Carnegie
Foundation there are 282 universities (6.4% of all
universities) classified as large research universities
that offer doctoral programs (Carnegie Foundation,
2007). In a 2004 survey conducted by the U.S.
Department of Education, 48.6% to 51.6% of full-time
faculty at these universities reported teaching as
their principal work activity (NCES, 2007). These
programs are the gate-keepers with respect to
preparing faculty who will be employed in teaching
positions at smaller colleges offering master's degrees
(665 institutions, 15.1%) and baccalaureate degrees
(765 institutions, 17.4%; Carnegie Foundation,
2007). In contrast, more than 80% of full-time faculty
at these smaller universities reported teaching as
their principal work activity and less than 2% of
faculty at these institutions (public and private)
reported research as a principle work activity (NCES,
2007). Additionally, there are 1811 (41.4%) 2-year
institutions where teaching is a principal work
activity and 63.2% of full-time faculty hold a masters
degree and 18.8% hold a doctorate or professional
degree (Carnegie Foundation, 2007; NCES, 2007). In
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a national survey of 1440 doctoral students, 71%
indicated a desire to teach in higher education
(Anderson and Swazey, 1998). Based on these
statistics, one would expect the development of
teaching skills to be a significant component and/or
goal of graduate education. However, despite this
interest in teaching and the need for well trained
professional teachers, research has become a major
focus of graduate assistantships and education while
teaching activities often become a secondary
endeavor (Shannon et al., 1998; Campbell et al.,
2005).

The common research-orientated approach to
graduate education involves students taking classes
and conducting research under the guidance of their
advisor who is a trained and experienced scientist.
This practice of a research facilitated graduate
education has recently come under scrutiny by a
number of studies and publications as being insuffi-
cient in preparing graduate students for the diverse
array of jobs they may pursue and the attendant
requirements they will encounter (Nerad and Cerny,
1999; Golde and Dore, 2001; Adams, 2002; Luft et al.,
2004; Nyquist et al. 2004, Campbell et al., 2005).
Among the shortcomings of the current graduate
education system discussed are a lack of broader
training and skill development in teaching, commu-
nication, and general interdisciplinary experience. In
a report by the Association of American Colleges and
Universities (AACU, 1985, p. 29) it was stated,

Since the
1985 AACU report there have been a variety of
suggestions and proposed methods to improve the
development of teaching skills including mentoring
programs, partnerships with K-12 school systems,
establishment of centers for teaching and learning on
college campuses, and the institution of reward
systems recognizing participation in GTA training
programs (Fairweather and Rhoads, 1995; Sharpe,
2000; Gaia et al., 2003; Luft et al., 2004; Trautmann
and Krasny, 2006).

While there have been studies focused on the
development and experience of graduate students as
teachers (Bomotti, 1994; Anderson and Swazey, 1998;
Shannon et al., 1998; Luft et al., 2004), very little
work has focused on graduate students in specific
fields or disciplines such as soil science or agronomy.
Thus, the overarching goal of this study was to
characterize the teaching experience of graduate
students in introductory soil science courses. To
achieve this goal a survey was designed with the
following specific objectives: (i) determine the
teaching responsibilities of graduate students in
introductory soil science courses at institutions
offering B.S. degrees in soil science or related
degrees; (ii) obtain information on how graduate
students were trained and prepared for their teach-
ing responsibilities; and (iii) assess the perceptions

and general attitudes of graduate students towards
their teaching experience.

To obtain information on graduate student
perceptions and experiences in teaching a web based
survey was constructed and delivered using
Zoomerang, a third party website (http://info.
zoomerang.com/). Survey responses were received
and monitored electronically between October 2005
and January 2006. The survey contained 42 ques-
tions separated into four sections. The first section
consisted of multiple choice and open-answer
questions to obtain the participants' demographics
and background information. The second and third
sections consisted of multiple choice and Likert-type
questions designed to assess the participants'
teaching responsibilities and training, respectively.
The final section consisted of Likert-type statements
and two open-answer questions inquiring about the
participant's perception of and general experience in
teaching. Open-answer questions were kept to a
minimum to avoid repetitious or irrelevant material
(Sheatsley, 1983).

Faculty members at 52 universities (public and
private) who were responsible for teaching an
introductory soil science course were first contacted
by phone to determine if graduate students were
involved in the course and held teaching responsibili-
ties in either the lab and/or lecture component(s) of
the course. The phone call was followed by a letter
sent electronically to the same faculty members
soliciting their assistance in asking their graduate
student teaching assistants to complete the online
survey. Two follow-up e-mail messages were sent to
faculty to encourage their students to complete the
survey. To simplify the interpretation of the results,
only graduate students who had teaching responsibil-
ities in an introductory soil science course within the
last year were asked to complete the survey.

Data were analyzed using SPSS Ver. 15 to
determine frequencies, relative sample abundances,
means, ranges, and standard deviations. For some
questions, respondents were asked to rate their
involvement in certain teaching activities on a
Likert-scale from 1 to 3, with 1 being not involved, 2
being involved, and 3 being very involved. For these
questions, average responses 2.5 were considered to

mean very involved and 1.5 were considered to
mean little to no involvement. For other Likert-type
questions, participants were asked to rate their
agreement with statements on a scale from 1 to 5,
with 1 being strongly disagree and 5 being strongly
agree. For these questions, responses < 3 were
considered negative and 3 were considered positive.

“If the
professional preparation of doctors were as minimal
as that of college teachers, the United States would
have more funeral directors than lawyers.”

Methods

Statistical Analysis

Survey Construction and Disbursement

≥

≤

≥
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Results and Discussion
Survey Response Rate, Demographics and
Background

Graduate Student Roles and
Responsibilities

A total of 77 individual responses were received
representing 40 universities (Table 1). Six of the 12
universities that did not respond to the survey did not
utilize graduate students as teaching assistants in
their course. The average age of the graduate stu-
dents surveyed was 28.3 years old (S.D. ±5.2) with a
range between 23 and 50 years old. Sixty-two percent
of the respondents were male and 91% were U.S.
citizens. Sixty-four percent of the respondents were
pursuing a M.S. degree while the remaining 36% were
pursuing a Ph.D. Although the survey focused on
graduate students with teaching responsibilities
associated with an introductory soil science course
only 85% of the respondents stated their area of study
was soil science or a closely related field (i.e. soil
chemistry, soil physics, etc). The other 15% was
comprised of students majoring in fields such as
range management, environmental science,
turfgrass management, agricultural education, and
forest resources. The manner in which graduate
students became involved in their teaching responsi-
bilities varied, as 60.3% reported they were on a
teaching assistantship, 24.4% stated they had
volunteered, 10.3% were meeting a department or
university teaching requirement (and not on an
assistantship), and the remaining 5.1% reported
other reasons.

One of the objectives of this study was to deter-

mine how graduate students with teaching responsi-
bilities in an introductory soil science course were
being utilized in the classroom and/or laboratory. The
specific responsibilities graduate students are given
may be determined in part by the structure of the
course, the instructor of record, the department,
college, and/or university. Understanding the specific
roles graduate students are assigned in the classroom
is important in order to determine their preparedness
and teaching philosophy as they prepare for potential
careers in teaching.

Historically, the experience and degree level (i.e.
M.S. vs Ph.D.) of graduate students will often deter-
mine the degree of responsibility given in the class-
room and/or lab. It is not uncommon for M.S. stu-
dents to be utilized as teaching assistants in fresh-
men/sophomore level courses such as introduction to
soil science (Luft et al., 2004). Doctoral students are
usually more focused on research activities and if
they do have teaching responsibilities it is often
within their first two years of pursuing their Ph.D.
and/or their teaching responsibilities are associated
with upper level undergraduate or graduate courses
(Luft et al., 2004). The results of this study support
these findings, as 42% of the graduate students
surveyed had been in graduate school for less than
two years and 77% had been in graduate school for
less than four years. This reflects the high percentage
of M.S. students (64%) who responded to the survey
as well as the notion that Ph.D. students are involved

in teaching within their first two to three years as
they complete their course work and before they
become involved in their dissertation research.

Science courses are often broken down into two
parts: a classroom component and a laboratory
component. To determine how graduate students
are utilized in introductory soil science courses,
respondents were asked to rate their involvement
in various teaching activities using a Likert-scale (1
– non involved, 2 – involved, 3 – very involved) in
the classroom, laboratory, or both depending on
their individual responsibilities. Almost all of the
respondents (97.4%, n = 77) stated that they had
some teaching responsibilities in the laboratory
component of the course, whereas less than half
(46.8%, n = 77) stated they had teaching responsi-
bilities in the classroom component of the course.
Of the 11 lab activities that were surveyed, gradu-
ate students reported they were very involved (>
2.50) in grading assignments (2.89 ± 0.39), grading
quizzes (2.83 ± 0.50), giving a presentation using
the instructors notes (2.79 ± 0.45), lab prepara-
tion/set-up (2.72 ± 0.53), developing and giving a
presentation (2.61 ± 0.64), and grading a test (2.51
± 0.83; Table 2). Although there were no activities
for which graduate students reported no involve-
ment (< 1.5), students reported that they were not

as involved in developing a lab exercise (1.71 ± 0.78),
developing an assignment (1.75 ± 0.84), and writing
lab objectives/syllabi (1.77 ± 0.86). Of the nine
classroom activities that were surveyed, graduate
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students reported they were very involved in grading
a quiz (2.51 ± 0.78) and grading an assignment (2.50
± 0.77). Additionally, graduate students reported
little to no involvement (< 1.50) in writing objec-
tives/syllabi for the course (1.44 ± 0.65; Table 3).
These results indicate that graduate students are
largely responsible for activities that neither require
nor develop much if any teaching experience.
Interestingly, when participants were asked to state
what they disliked about their teaching experience,
17% made reference to activities involving grading.

When comparing master students to doctoral
students additional trends were evident, however,
not statistically significant. Doctoral students appear
to be more involved in writing/objectives/syllabi,
developing/writing an assignment and developing an
experiment for lab than master students (Table 2).
Doctoral students also appear to be more involved in
writing objectives/syllabi, developing/writing an
assignment and developing a presentation for lecture
compared to master students (Table 3). This indi-
cates that doctoral students typically are given
greater teaching responsibilities requiring greater
effort, preparation, and experience. This is not
unwarranted as many doctoral students have

obtained some teaching experience while obtaining
their M.S. degree and many are preparing for careers
in academia where they could have significant
teaching responsibilities.

Graduate students were asked if they received
formal training in teaching (i.e. teaching tech-
niques/strategies, how to write quiz/test questions,
how to prepare a syllabus, etc.) by the university,
college, department, or individual faculty members
before or during their teaching experience. Only 23%
(n = 77) of the respondents received training before
their teaching experience and 49% (n = 75) reported
they received training during their teaching experi-
ence. Of all the graduate students surveyed, 45%
received no training before or during their teaching
experience. These results are similar to those of a
national survey of TAs that found only 53% received
some form of training (Gray and Buerkel-Rothfuss,
1991). Interestingly, 86% (n = 35) of the students in
the current study who received no training reported
they were either prepared or very prepared to handle
their teaching responsibilities. This high degree of
confidence despite receiving no training may be due

to the nature of the
teaching responsibili-
ties (i.e. grading, lab
preparation) or a
result of students
receiving training
outside of their college
or university (i.e.
professional meetings,
workshops, seminars).
Previous studies have
noted that inexperi-
enced teachers hold a
higher level of self-
efficacy with regards
to teaching compared
to those with a small
amount of teaching
experience (Dembo
and Gibson, 1985;
Evans and Tribble,
1986; Prieto and
A l t m a i e r, 1 9 9 4 ) .
However, with time,
student 's level of
efficacy increased as
they gained more
e x p e r i e n c e a n d
r e c e i v e d f u r t h e r
training. The explana-
tion for this phenome-
non is that students
t e n d t o h a v e a n
inflated perceived
efficacy until they

Training and Preparation
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obtain experience dealing with real performance
issues and accomplishments (Dembo and Gibson,
1985; Evans and Tribble, 1986; Golde and Dore,
2001).

Of the graduate students who reported receiving
training prior to their teaching experience 56% (n =
18) received less than six hours of training while 28%
received more than ten hours of training. In a
national survey of TAs Gray and Buerkel-Rothfuss
(1991) revealed that 75% of students who received
training received less than one week. Seminars (67%)
and workshops (61%) were the most common meth-
ods used to facilitate graduate student training in
teaching. When asked who offered and/or organized
the training, 50% reported the training was orga-
nized by their respective university. Although no data
or information was collected regarding the topics and
material covered during these training sessions,
previous studies have shown that training offered at
the University level usually do not cover pedagogy
but rather general classroom policies and procedures
(Carroll, 1980; Gray and Buerkel-Rothfuss, 1991;
Rushin et al., 1997; Shannon et al., 1998; Luft et al.,
2004). However, 94% of the respondents who received
training prior to their teaching experience felt the
training was useful or extremely useful and only 39%
felt they needed additional training. Similarly, in a
national survey of more than 32,000 doctoral stu-
dents, 45% felt they did not receive adequate training
before entering the classroom (NAGPS, 2001).
Learning how to teach is a complicated and multifac-
eted process that requires sufficient training,
practice, and patience (Anderson and Mitchener,
1994; Thien, 2003). However, the research driven
nature of many graduate programs does not provide
sufficient time and resources to develop skills in
addition to those needed to conduct research (Luft et
al., 2004). Although the graduate students who
participated in this survey largely felt prepared for
their teaching responsibilities, the results do suggest
that further pedagogical training that draws on
discipline-specific research and literature should be
considered in order to better prepare graduate
students for future teaching activities.

The successful development of the skills needed
for an academic career in teaching require a mixture

of discipline specific training and instruction in
pedagogy (Hammrich, 2001). Additional questions
were asked to determine if students took initiative to
improve their teaching pedagogy. Forty percent (n =
75) reported they sought out training/instruction on
teaching methods/pedagogy from faculty.
Additionally, 62% (n = 76) attended work-
shops/seminars and 51% reported reading books or
journal articles on topics related to teaching and
learning (Table 4). The high level of self-motivation to
seek opportunities to improve teaching and teaching
related skills is further evidence of the need for
training and development of skills other than
conducting research. Previous studies have reported
that graduate students work independently and
receive little feedback from experienced faculty on
their teaching (Rushin et al., 1997; Luft et al., 2004).
In this study 58% reported they have had another
graduate student or faculty member observe and
provide feedback on their teaching techniques.
Traditionally the main mechanism in which graduate
students receive feedback on their teaching is from
their students through mid-semester or end of the
semester teaching evaluations (Luft et al., 2004). In
this study, 66.7% of the graduate students reported
that end of the semester student evaluations were
conducted to evaluate their teaching and only 6.4% (n
= 5) reported that mid-semester evaluations were
conducted. Graduate students felt that the mid-
semester (100%) and end of the semester (92.3%)
student evaluations were useful or extremely useful
as feedback tools to improve their teaching.

Teaching portfolios including a teaching philoso-
phy statement have been shown to be important and
useful tools to not only improve teaching but as a
measure of teaching excellence used in hiring and are
also utilized in promotion and tenure decisions
(Seldin, 1998; Schönwetter, et al. 2002). Forty-seven
percent of the graduate students surveyed stated that
they maintained a teaching portfolio defined as a
collection of documents such as samples of student
work, teaching materials, description of courses
taught, etc. However, only 35% reported that they
had written a teaching philosophy statement which is
often the main component of a teaching portfolio.
Fifty- seven percent of doctoral students stated they
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had a teaching philosophy statement compared to
22% of M.S. students. The difference between Ph.D.
and M.S. students who have a teaching philosophy
statement may be due in part to the development of
Ph.D. students as future teachers and faculty.
Interestingly, of all the students surveyed who stated
they had a teaching portfolio and teaching philosophy
statement 73% and 74% reported that they had
received training either before or during their
teaching experience, respectively.

Various studies have reported that teaching is
perceived to be of less importance at large, research
universities by faculty and graduate students (Golde
and Dore, 2001; Adams, 2002; Austin and Wulff,
2004; Luft et al., 2004). In this survey, GTAs were
asked a variety of Likert-scale questions regarding
their views of teaching, their teaching environment,
and of their teaching experience. Overwhelmingly,
graduate students had a positive perception of
teaching and of their teaching experience (Table 5
and Figure 1). Ninety-three percent of the students
surveyed (4.17 ± 0.89) stated they were interested in
teaching. Although not significant, doctoral students
expressed a greater interest (4.54 ± 0.64) in teaching
compared to master students (3.96 ± 0.96). This
presents the possibility of bias in interpretation of
students' perceptions of their teaching experience as
most of those surveyed were already interested in
teaching and therefore may already value the
benefits of obtaining teaching experience. In general,
students rated their advisor (4.05 ± 0.86), depart-
ment (3.38 ± 1.06), and university (3.42 ± 1.01) as
being supportive of their teaching inter-
ests/activities, which contradicts others who have
reported that students felt they received little to no
support in their teaching interests (Bomotti, 1994;
Luft et al., 2004; Table 5).

When asked how their teaching experience has
impacted their graduate education the survey
participants felt teaching had a positive impact on
their education and life. Students strongly agreed
that their teaching experience gave them a new
appreciation for teaching (4.49 ± 0.55), enhanced
their public speaking skills (4.34 ± 0.64), and
improved their knowledge and understanding of
subjects in their field of study (4.26 ± 0.75) (Figure 1).
The participants also felt their teaching experience

enhanced their academic/study skills (3.74 ± 0.97),
motivated them to seek opportunities to
improve/expand their teaching experience (3.61 ±
0.99), made them realize that they would like a career
with some aspect of teaching (3.61 ± 1.14), improved
their time management (3.55 ± 0.94), and enhanced
their writing skills (3.38 ± 0.89). In an independent
yet similar study by Coker and Van Dyke (2005)
undergraduate botany students reported a greater
appreciation for teaching and reported similar
improvements in various skill sets as a result of their
teaching experience. Although graduate students in
the current study held a positive view of their teach-
ing experience, they held a slightly negative view
when asked if teaching enhanced their ability to
conduct research (2.66 ± 1.01) or if it impeded their
ability to complete or carry out their research (3.12 ±
1.04; Figure 1). This viewpoint may be due to the time
demands teaching has in addition to graduate
students' research requirements. In this survey, 79%,
46%, and 13% reported devoting at least three hours,
ten hours, and 15 hours per week, respectively, to
their teaching responsibilities. This is often in
addition to time spent in the lab conducting research
as part of a research assistantship and time required
for the students to perform research for their own
thesis or dissertation. When asked the open ended
question “What do you dislike the most about your
teaching experience?” 34% mentioned the time
commitment of teaching or time taken way from
research.

With faculty at large research institutions
devoting much of their time to research, the role of
graduate students as primary instructors and
teaching assistants will continue to grow. In this
study, students overwhelmingly held a positive view
of their teaching responsibilities and recognized
improvements in other aspects of their education and
development as a result of their teaching experience.
Setting up and leading laboratory exercises as well as
grading course work were the most common tasks
performed by graduate students. However, doctoral
students were generally given greater responsibili-
ties as they were more likely to develop course
objectives, syllabi, and lecture presentations com-
pared to students pursuing a master's degree.
Although students felt prepared for their teaching

Graduate Student Perceptions

Summary
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responsibilities, the apparent lack of pedagogical
training may prevent these students from having a
competitive advantage when seeking academic
teaching positions. Despite the lack of training,
students surveyed were motivated to seek opportuni-
ties to improve and develop their teaching skills
outside of university, college, and/or department
training sessions. With the number of institutions
hiring faculty with heavy teaching responsibilities
greatly outnumbering institutions with significant
research responsibilities, there is a glaring need to
prepare graduate students for non-research careers.
The results of this study illustrate the significance of
incorporating college teaching skills into the develop-
ment and training of graduate students.
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